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The Sustainable Seas Expeditions (SSE) are
now chronicled on a new Web site called,
NOAA Ocean Explorer. During the 2001

field season, named "lIslands in the

Stream,"” scientists and educators explored

protected and non-protected coral reef and

hard bottom communities -- the "islands" --
of Belize, Mexico and the United States, as

well as the currents -- the "stream" -- that

connect the different habitats. You can also
follow the 2002 SSE Mission.

SITE INDEX

Live Events

Revisit the archives of
the 21 Live Events led
by the SSE Education
Team over the past
few years.

Since April 1999, 15
SSE missions have
been conducted, 13 of
them in NOAA's
National Marine
Sanctuaries. Retrace
the adventures of

our explorers.

During the 2000 field
season, the exploration
team conducted more
than 100 successful
submersible dives in
the DeepWorker 2000.
Most dives were 2 to 4
hours in length, and
reached depths well
beyond those
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Underwater communities

throughout the Gulf of

Mexico, as well as those in

the western Atlantic along

the coast of Florida and

Georgia, are connected by

the Loop Current, its

associated gyres, and the

Gulf Stream. Beginning off the coast of Belize,
the expedition team will ride the clockwise
"stream" along the eastern edge of the
Yucatan Peninsula, into the Flower Garden
Banks sanctuary off Texas, continue
downward along the west coast of Florida,

accessible via scuba.
One dive in the
Channel Islands
reached a depth of
2,004 ft.

Close to 100
contributors submitted
materials for this site
during the 2000 field
season. Thanks!
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through the Florida Keys sanctuary, up the
east coast of Florida, and conclude off North
Carolina in the Monitor sanctuary.

The SSE team has completed the 1999 and
2000 field seasons. You can revisit each
mission in the Sanctuary Log.

Updated:September 05, 2002 | Disclaimer | Privacy
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LIVE EVENTS

WEB CHATS

2001

Ocean
Exploration
(April 23)
Biological
Connections

(May 17)

Natural vs.
Artificial
REEES

(June 26)

piele]o)

Hawaliian

Style
(summary)

SITE INDEX

Live Events

2001 Events

April 23 (Web chat), The New Era of Ocean
Exploration

May 17 (Web chat), Biological and Cultural

Connections Between the "Islands" and the
"Stream™

June 26 (Web chat), Natural Reefs vs. Artificial
Reefs

2000 Events

June 8 (Web chat/Video Uplink),

International Oceans Day at Anacapa Island in
NOAA's Channel Islands National Marine
Sanctuary

June 30 (Web chat/Video Uplink), Explore

Monterey Bay and NOAA's Monterey Bay National
Marine Sanctuary

September 26 (Web Chat/ Video Uplink)
2:00 pm to 3:00 pm Eastern Time (11:00 - 12:00
am Pacific time) NOAA's Florida Keys National
Marine Sanctuary: Coral Reef Health and
Diseases

1999 Events

1999 Live Events Archive

Communicating the adventures and discoveries of
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the Sustainable Seas Expeditions as they occur is
one of the principal objectives of this Web site.
Direct interaction with expedition participants is
an important component of that communication.
Over the course of the expeditions, we will host a
series of about 15 interactive events.

Two types of events are planned. The first is a
Web chat. This is an interactive Internet
discussion in which participants pose questions
and offer comments to expedition scientists or
educators. Generally, the Web chats will have
specific topics (e.g., Charting the Sea Floor), but
several are more open-ended (e.g., Meet Dr.
Sylvia Earle).

Interactive broadcasts are the second type. These
are live Video Uplinks directly from the
expedition vessel. These broadcasts also will
include interactive questions and comments from
viewers.

Active participation in these events may require
prior registration. However, no registration is
required to observe the events as they happen.
Each event will be archived as a permanent
record available to the public.

These events are sponsored by the
Oceanographic Program in the Earth

Sciences (OPES) of the National Aeronautics

and Space Administration (NASA). They have
been organized, and will be hosted and managed,
as a partnership between NASA's Quest Project

and NOAA's National Marine Sanctuary
System.

Following is a listing of the events with links to a
brief description, the time of the event, and
access procedures for registration, participation,
and observation.

For Further Information

For information on the live events of the
Sustainable Seas Expeditions, contact:

Mr. John McDonough
Sustainable Seas Expeditions
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NOAA's Special Projects
1305 East-West Hwy. #9431
Silver Spring, Maryland 20910

john.mcdonough@noaa.gov

For more information on NASA's Oceanographic
Program in the Earth Sciences, or NASA's Quest
Project, contact:

Ms. Andrea McCurdy

Internet Event Producer

NASA Quest

Ames Research Center
MS:T28-H

Moffett Field, CA 94035
amccurdy@mail.arc.nasa.gov

(top)
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The Sustainable Seas Expeditions (SSE) are
now chronicled on a new Web site called,
NOAA Ocean Explorer. During the 2001

field season, named "Islands in the
Stream,"” scientists and educators explored

protected and non-protected coral reef and

hard bottom communities -- the "islands" --
of Belize, Mexico and the United States, as

well as the currents -- the "stream" -- that

connect the different habitats. You can also
follow the 2002 SSE Mission.
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season, the exploration BETE R R
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hours in length, and
reached depths well
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accessible via scuba.
One dive in the

Underwater communities
throughout the Gulf of
Mexico, as well as those in Channel Islands
the western Atlantic along . reached a depth of
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Georgia, are connected by

the Loop Current, its

associated gyres, and the

Gulf Stream. Beginning off the coast of Belize,
the expedition team will ride the clockwise
"stream" along the eastern edge of the
Yucatan Peninsula, into the Flower Garden
Banks sanctuary off Texas, continue
downward along the west coast of Florida,

Close to 100
contributors submitted
materials for this site
during the 2000 field
season. Thanks!
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through the Florida Keys sanctuary, up the
east coast of Florida, and conclude off North
Carolina in the Monitor sanctuary.

The SSE team has completed the 1999 and
2000 field seasons. You can revisit each
mission in the Sanctuary Log.

Updated:September 05, 2002 | Disclaimer | Privacy
Notice
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SANCTUARY LOG

SITE INDEX

HIGHLIGHTS ABOUT THE SAMCTUARY LOG

Welcome to the
Sanctuary Log of -
2000 the Sustainable 0 . 2000
Seas Expeditions, 2 -
CULTURAL HISTORY where you can PRl Hawaiian
follow NOAA's

foll A Islands
ational Marine Humpback
Sanctuary team

during the 2000 o A U Whale (Jan.)

field season. In :
The Florida 1999, the SSE Hlns e ettElber il nes: Channel
Keys have a team visited nine Many pllpts. Read their Islands
rich cultural of NOAA's 12 updates in the Sanctuary -
hi tional marine  LOQ. (e PR
iIstory na
sanctuaries. This
year, they will visit a 10th sanctuary -- the Monterey
Hawaiian Islands Humpback Whale National Bay
Marine Sanctuary -- and revisit three -- the (July)
Channel Islands, Monterey Bay, and Florida Keys -
- for an extended period of time. They will also )
explore an area that is not a sanctuary, known as West Florida
Read about the West Florida Shellf. Shelf

the West (Aug.)

Florida Shelf Last year it seemed that every day of the
expeditions held adventure, opportunity, or Florida Keys
KRILL disappointment, and these experiences were (Sept.)
captured in the Log. Science and discovery are
this year's themes, and expectations are high.

But our silent 1999
partner, the sea,
Krill is a vital can be harsh
resource in . " when it comes to Gulf of the
Monterey Bay }‘W human Farallones
expectations. The
only certainty is
CULTURAL HISTORY that there will be
more adventures

and the Monterey
participants will Bay

Cordell Bank
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A diver
recounts an
amazing
adventure on
the Flower
Garden Banks

How was the
Florida Keys
sanctuary
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continue to share
their stories as
they unfold, here
in the Sanctuary Log. Select the sanctuary of
your choice to review background information,
follow day-to-day happenings, and read a series
of informative logs.

Track the expeditions above
and below the sea.

Background: This field season, the background
essays discuss the specific goals and objectives of
each sanctuary's SSE education and research
projects. They describe the types of dives and
events, and the importance of these activities to
the ongoing work of the sanctuary. Other
background essays describe particular research
and education topics, such as krill or fish habitat,
that relate to the particular thrust of an
expedition.

A customized
marine forecast,
biographies,
maps, and the
essays developed
for the 1999 field
season are also
included.

Expedition
Update: Follow
the daily updates
in the center of
the Sanctuary
Log page for the
most current information available on each
mission. A member of the SSE team will provide
a brief update every day of the expedition. More
information often can be found in the log entries.

Sanctuary staff and partners
will submit a series of reports
from the field.

Sanctuary Log: The 2000 Sanctuary Log is a
chronological set of reports, written by expedition
participants, on ongoing SSE research and
education efforts. Most logs also include several
mission-specific photos. A set of summary
materials will also be offered after each mission is

completed.
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established?

Hear from the
Gray's Reef
manager

Listen beneath
the sea at
Stellwagen
Bank

Learn about
the Olympic
Coast

CHUMASH ESSAY

A Native
American
perspective on
the history of
the Channel
Islands

MOMTEREY BAY
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Venture to
Monterey Bay
in this
interactive
feature

MATURAL SETTING

f:

Read about
the natural
history of
Cordell Bank

EDUCATION

Educational
efforts at the
Gulf of the
Farallones
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SANCTUARY LOG
FLORIDA KEYS SITE INDEX

S Cultural History of the Florida
Keys

SR ETRRIERY Bruce G. Terrell, Archaeologist
NOAA National Marine Sanctuary Program

Prehistoric and Native American Cultures

The Florida Keys are a series
of coral reefs that cap
Pleistocene-era limestone
bedrock. It is unknown
whether the region's
continental shelf may have
been inhabited during the
low water of the last Ice Age,
since the sea levels had
probably already begun to
rise by the time of earliest
known human habitation
(around 10,000 to 12,000
years B.P. [before present]).

Shipwrecks are interesting because

of what they can tell us about

history, who came before us, why

they were here, and the difficulty
Archaeological evidence of they experienced in navigating
Southern Florida's earliest these waters. They also serve as a
inhabitants begins to appear home to many organisms. Often
at about 7,000 to 4,000 B.P. called artificial reefs, shipwrecks
The ocean probably reached attract a plethora of animal life.
its present level by 4,000 (photo: Paige Gill - FKNMS)

A SPECIAL PLACE B.P., by which time the Keys

- i were islands. The Calusa Indian people also appear in the
archaeological record during this period. They subsisted by hunting
and gathering from the marine and estuarine environments, often
using dugout canoes. They were known to have a complex social
and political culture, and, in addition to digging navigable canals
between inland waterways, are believed to have traveled to Cuba

CORAL DISEASE and the Bahamas with their canoes. They eventually died out or
disappeared, coincident with the Colonial Spanish era in the 16th
and 17th Centuries.
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In the 19th Century, Seminole groups composed of refugee Creek
Indians and runaway African-American slaves moved into South
Florida. Like the Calusa before them, they were known for their
canoe craftsmanship and navigation skills, and traveled to the
Bahamas and Cuba. The United States waged three wars against
the Seminoles in the 1830s and 1840s using amphibious war tactics
that included small sailing vessels and canoes. In two incidences,
the Indians attacked Keys outposts, including an attack on the
fortified settlement at Indian Key in 1840.

CORAL SPAWNING

European and American Eras

In the 16th and 17th
Centuries, Spanish sailors
perceived the Florida Keys as
a dangerous and occasionally
fatal navigation hazard
rather than land to be
settled. Spain-bound
treasure fleets (flotas) sailing
out of the Spanish capital at
Havana found the waters
around the Keys

The City of Washington, shown treacherous. Unpredictable
here, sunk in July of 1917 while hurricanes cast many a
MARITIME HISTORY being used as a coal-transporting treasure-loaded ship onto

barge. (photo: Indiana University) the shoals and reefs. An
entire year's shipment of the

king's treasure would sometimes be lost, as was the case with the
flota of 1733. Sailors called the Keys "Las Martires™ (""The Martyrs"),
apparently because the islands' wild appearance reminded the men
of tortured Christian saints.

By the 1700s, English naval captains began to dominate the waters
that had been the domain of the Spanish. Consequently, several
British vessels were lost in what is now the sanctuary area. Two left
their names on local landmarks: Looe Key for the wrecked HMS
Looe and Carysfort Reef for the temporarily grounded HMS
Carysfort.

Key West's fortunes were tied to America's national growth.
Maritime shipping traversed the waters of the Keys with regularity
in the early 19th Century, as New Orleans became a significant port
exporting the agricultural bounty of the American interior. During
this time, Key West (originally Cayo Hueso) was a fresh water stop.
After the British lost possession of West Florida in the War of 1812,
American maritime commerce increased, and Key West grew
accordingly. Many local maritime industries evolved around Key
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West, such as regional fisheries, sponge harvesting and sea-turtle
hunting. Key West was also the haunt of regional pirates, who hid
their small watercraft in nearby islands from which they preyed on
Gulf and Caribbean shipping. The town soon took on a character
similar to towns of the Wild West.

Key West also became the
center of a lucrative regional
shipwreck salvage or ‘
"wrecking" industry. The '
"wreckers" salvaged the
cargoes and hulls of ships
BIOGRAPHIES that wrecked on the reefs
and collected a portion of the
IWEATHER Salvage awards. During the

1820s, the U.S. Government —
PHOTO GALLERY took steps to establish a '. '
series of lighthouses along e N e et

the Keys. A U.S. customs - e R
house was built at Key West e —

to more tightly control the - L T e

wrecking industry, while i

several wrecking stations Built in 1873, Alligator Reef Light,
were placed along the Keys was named for the USS Alligator
chain. While these that sank in the vicinity. At a 135’

improvements doomed the tall it still serves as a warning
wrecking industry, many of beacon for shipping traffic. (photo:
the wreckers continued to Nicholas Tagliareni)

live in the Keys, constituting

the "conch aristocracy™” that is still a source of familial pride for
longtime residents.

The Keys played a role in several American military conflicts. During
the Civil War the U.S. Navy made Key West a resupply station to
support the naval blockade against Confederate ports. Fort Taylor in
Key West, and Fort Jefferson in the Dry Tortugas, were the main
stations. These forts became important again during the Spanish
American War in 1898. During this conflict Key West, was one of
the main supply depots for U.S. actions against Cuba.

Key West proved its strategic naval value again in the 20th Century
as a base from which to protect the Panama Canal. In World War 1,
the town was a submarine and naval aviation training base. The
base was expanded during World War Il for training and anti-
submarine warfare to combat the German U-boats that sank Allied
ships in and near the waters of the Florida Keys National Marine
Sanctuary.
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Archaeological Resources

The waters of the Florida
Keys hold potential for the
study of prehistoric human
culture, although little
research has been conducted
to date. The discovery of any
cultural remains of the Paleo-
Indian and Archaic cultures
of South Florida would be
extremely significant to the
study of paleoecology,
human adaptation, and early
native culture in the region.

The Benwood is located between
French Reef and Dixie Shoals in 25
to 45 feet of water. She sank after :
a collision in 1942 with the Robert At the same tlme_, th(_a Keys
C. Tuttle. (Photo: Paige Gill/FKNMS) ar€ famous for historic

shipwrecks. They are a
popular destination for both local and tourist divers. U.S. Highway
1, which runs the length of the Keys, is littered with the rusted
refuse of salvaged but unpreserved anchors and cannon. The
sanctuary now promotes the responsible management and
protection of the Keys' historic submerged cultural heritage. To
promote a preservation message to visiting divers and residents
alike, the sanctuary has developed the Florida Keys Shipwreck Tralil
in partnership with the State Division of Historic Resources and
numerous dive charter groups. Educational brochures and
interpretive slates have been prepared to educate divers about the
nature of the historic shipwrecks on which they dive, as well as to
impart the importance of protecting and preserving these unique
and valuable archaeological sites.

Top | Return
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SANCTUARY LOG
FLORIDA KEYS SITE INDEX

BACKGROUND

NMTERWIEW

A SPECIAL PLACE

CORAL DISEASE

Interview

Interview with Billy D. Causey, Superintendent
Florida Keys National Marine Sanctuary
June 2000

Click on a picture to view a short video clip of each
response (Quicktime video).

What do you hope to accomplish as manager of
the Florida Keys National Marine Sanctuary?

As the manager of the Florida Keys National Marine
Sanctuary, | hope to protect this nation's only living
barrier coral reef for future generations. | also want
to raise the public's awareness about the global threats to coral
reefs and the need to protect this extremely diverse ecosystem. |
hope to implement effective and successful management tools that
will ensure the sustainability of the Florida Keys marine
environment for future generations. | also want to make people
more aware of the National Marine Sanctuary Program and our
network of 13 National Marine Sanctuaries.

What did the Sanctuary gain from last year's
mission of the Sustainable Seas Expeditions?

Last year, during the SSE mission to the sanctuary,
we explored, documented, and mapped the
extensive area covered by Sherwood Forest, a
unique coral reef community in the proposed Tortugas Ecological
Reserve in the western end of the sanctuary. Additionally, our
scientists surveyed and documented the condition and health of
deep water coral formations. Some of the submersible pilots
documented fish populations and assessed the immense diversity of
some of our reef-fish communities. Additionally, some of our coral
reef scientists were able to revisit coral monitoring sites that were
established in the 1970s in the old Key Largo National Marine
Sanctuary. And most exciting of all, today's technology, such as the
Internet and satellite communications-- allowed us to take our
educational messages directly to the classroom and to living rooms
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CORAL SPAWNING

MARITIME HISTORY

across the nation.

What are the Florida Keys Sanctuary's goals
and objectives for the SSE mission this year?

Among the goals and objectives for this year's SSE is
to explore the deep water habitats along the west
coast of Florida, which will help us better understand
the area’s ecological and biological linkages to the Florida Keys.
Additionally, we are going to continue some of the important
projects that were initiated last year. Scientists will be investigating
deep water corals, documenting deep water fish diversity and
abundance, and assessing impacts to sanctuary resources from
various types of fishing gear. Most importantly, our goal is to
educate. As we learn more about the deep water environments of
the sanctuary, we can, in turn, impart that information in our
education and outreach programs.

What makes the Florida Keys National Marine
Sanctuary unique?

The Florida Keys National Marine Sanctuary is the
second-largest of the nation's 13 marine sanctuaries.
It is 2,800 square nautical miles in size, and
stretches for 220 miles from Miami south to the Dry Tortugas. It
surrounds over 1,800 islands, or "Keys" as we call them locally. As
a result, we have over 2,000 miles of coastline within the
sanctuary.

The sanctuary protects the world's third-largest barrier coral reef.
The living coral reefs comprise a biologically diverse marine
community with over 520 species of fish, 55 species of stony corals,
30 species of soft corals, 50 species of sponges, and an entire host
of other marine life. Altogether, more than 6,000 species of marine
plants and animals live in the waters of the Florida Keys.

Tourism is our number-one industry, with over three million visitors
spending 13.3 million "visitor days" here in the Keys every year.
Commercial fishing is our second-largest industry, and we have
over 6,000 commercially registered vessels using the waters of the
Florida Keys National Marine Sanctuary. These activities present a
unique challenge to management, as we strive to balance the
continued use and enjoyment of sanctuary resources with their
preservation and protection.
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What are some challenges you face in
managing the sanctuary?

One of the major challenges | face as the sanctuary
1 manager is continuing to balance the protection of
=1 sanctuary resources with constant pressures from
people who want to use and enjoy the resources of the sanctuary.
Our management has to err on the side of conservation if these
resources are to remain for the use and pleasure of future
generations.

Another major challenge is to be able to address the local, regional,

and global problems that are affecting the health of coral reefs.

Corals are in a steady state of decline from water quality

WEATHER degradation, pollution, overfishing, and direct physical impacts from
human use.

BIOCRAFH

PHOTO GALLERY

Coral reefs have survived through 400 million years of global
change. I wonder if we will see them disappear in our lifetime?

What do you think have been the most
important achievements of the Florida Keys
National Marine Sanctuary since its designation
in 19907

Two of the major achievements for the Florida Keys

National Marine Sanctuary came in the Congressional Act that
established the Sanctuary in 1990. The first was the establishment
of an "Area to be Avoided" that keeps ships greater than 50 meters,
or 164 feet in length, outside the sanctuary boundary. This helps to
protect our coral reefs from major ship groundings.

The second was the prohibition of oil drilling and gas development
within the boundaries of the sanctuary.

Another major achievement has been the implementation of this
nation's first marine zoning plan. The plan includes 23 "no take"
marine reserves, where marine life is protected from all forms of
fishing, by both commercial and recreational fishers as well as
divers.

The sanctuary was also the first to establish a Water Quality
Protection Program, for which, obviously, focuses on improving
water quality in the Sanctuary.

We've also implemented an integrated management plan that
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assists us as managers in better ocean governance within the
Sanctuary, and also promotes an ecosystem approach to
management.
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Planned Education Activities

Mary Tagliareni, Education Coordinator
Florida Keys National Marine Sanctuary

What attracts over three PR T &
million visitors to the Florida . sjarine savc s
Keys every year? This island -
chain in a sub-tropical
environment is comprised of
over 1,800 islands and 2,000
miles of shoreline. There are
more than 6,000 species of
marine plants and animals,
from the blue-striped grunt
to the spotted eagle ray, and
more than 85 species of
coral, from the small and
delicate rose coral that grows
in seagrass beds, to the
elkhorn coral with its
branches reaching toward
the sunlit surface. Tourism is
the number-one industry in the Florida Keys, and three million
visitors spend 13.3 million "visitor days" here in the Keys every
year. Being a tourist destination presents a unique challenge to
management as it is necessary to balance the continued use and
enjoyment of sanctuary resources with their preservation and
protection. Beginning in 1975 with the designation of the former
Key Largo National Marine Sanctuary, education has been a key
tool for sanctuary management in the preservation and protection
of the coral reef ecosystem.

o | TS T R i

Children enjoyed the activities
during the SSE Open House at
Mallory Square in Key West. (Photo
courtesy of FKNMS)

The 1999 Sustainable Seas Expeditions (SSE) mission to the Florida
Keys opened the door for innovative education and outreach
opportunities that helped us reach a diverse population in the Keys
and beyond. We were able to utilize the Internet to reach into
classrooms and living rooms around the world. We shared pictures
of Sherwood Forest in the Tortugas region, a remote, highly
ecologically important area 70 miles west of Key West. We brought
together students from three different counties within Florida to
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debate hot marine
management issues. They
found it enlightening to hear
arguments from both sides
of an issue. During the
mission, local high school
students experienced
firsthand the scientific
research being conducted
from the DeepWorker
submersibles.

CORAL SPAWNING

Saq
At the 1999 SSE Open House in Key Building on projects that
West, Mary Tagliareni explains the Were started last year, we
mechanics and operations of the will continue to utilize the

submersible to Ben Richards. innovative and technological

(Photo courtesy of FKNMS) advances of the Sustainable
Seas Expeditions. We want

to raise awareness about the Florida Keys National Marine
Sanctuary, the network of National Marine Sanctuaries, the results
of research, and management issues affecting the Florida Keys
marine environment. Below are summaries of activities planned for
the upcoming SSE mission in the Florida Keys. We hope you will
join us.

RMARITIME HISTORY _
Educational Research
Dives

September 8 to 12, 2000

A week of the mission in the
Florida Keys is dedicated to
educational research
objectives using the
DeepWorker and other
sampling oceanographic
equipment. The educational
DeepWorker dives will occur
in the Tortugas region,
approximately 70 miles west
of Key West. The
DeepWorker will be used to
explore two different
geographic areas, Sherwood
Forest and Riley's Hump, of
the Tortugas from depths of
80 to 400 ft. The tasks
involved in these dives are
1) create a list of fish species

http://sustainableseas.noaa.gov/missions/florida2/background/education.html (2 of 4) [2/7/2003 6:19:41 PM]



Sustainable Seas Expeditions - Florida Keys 2000

BIOCRAFH

WEATHER

PHOTO GALLERY

observed during a 45-minute
period of a dive, and
recorded at 5-minute
increments using the Great
American Fish Count (GAFC)
methodology; 2) estimate
the number of each fish
species observed in the
categories of single (1 fish),
few (2-10 fish), many (11-
100 fish), and abundant
(>100 fish); and 3) collect
video and still images of unknown fish species.

Trumpetfish, Aulostmus maculatus,
hunt throughout the day, only
occasionally taking time out to visit
cleaning stations. While on the
move, they generally swim
horizontally just above the bottom,
but quickly assume a vertical pose
to conceal their presence or position
for a strike. (Reef Fish Behavior,
Ned DelLoach.) (Photo courtesy of
Tim Daily)

National Geographic Alliance
September 14 to 16, 2000

The National Geographic Society is sponsoring a group of
Geographic Alliance teachers and their students from Washington,
DC, and Miami, FL, to participate in a weekend field study at the
Florida Keys National Marine Sanctuary. The session is being
sponsored by the Society and NOAA, under the direction of Dr.
Sylvia Earle. During the field study, students and teachers will
participate in the Coral Reef Classroom and visit the NOAA research
ship Gunter during the SSE Open House in Key West.

NOAA Ship Gunter Open House at Mallory Square in Key
West
Saturday, September 16, 2000, 10 am to 2 pm

The public is invited to tour the NOAA ship Gunter, view the
DeepWorker submersible, and meet with sanctuary and SSE staff
and scientists to learn about SSE goals and activities. The Open
House is scheduled from 10 am to 2 pm.

Students and Teachers-at-Sea
September 20, 2000

Selected high school students and their teachers will spend a day
on the NOAA ship Gunter to experience and document the research
expedition first-hand. Students will rotate through four stations and
get hands-on experience tracking submersible navigation and
communications on the bridge, video editing, and DeepWorker dive
operations.

Live Interactive Webcast
Tuesday, September 26, 2000 , 2:00 pm EST
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Participate in a virtual SSE
education activity without
leaving your computer. The
Florida Keys National Marine
Sanctuary, together with the
National Underseas Research
Center (NURC), the
University of North Carolina
at Wilmington, and NASA,
will host a live underwater
broadcast on September 26
at 2 pm EST. The webcast
will be from Conch Reef, six
miles offshore of Key Largo
and home of Aquarius, the
world's only operational
underwater laboratory.

Bill Goodwin, Sanctuary Resource Participants in the broadcast
Manager, dons an aga mask in will learn about coral reefs,
preparation for the underwater diseases that are infecting
segment of the 1999 SSE Internet them, possible global and

Uplink. (Photo courtesy of FKNMS)  regional causes of the
diseases, and what citizens

around the world can do to help. The broadcast uplink is designed
to be interactive. Participants will be encouraged to ask questions of
the divers and scientists. To participate, visit the live events

page for more information.
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BACKGROUND Planned Research Activities

LCDR Dave Savage, NOAA Manager
Florida Keys National Marine Sanctuary

. Upper Region

The emphasis on this year's Sustainable Seas
Expeditions in the Florida Keys is on general
exploration, education, and outreach. Although
general exploration will be emphasized, several
preliminary research projects may be conducted
with the submersibles in the deep reef
environment. These projects are designed to
complement the Florida Keys National Marine
Sanctuary's research and monitoring program.

Dave Savage

The first leg of the SSE 2000 mission will take place in the Tortugas
region of the sanctuary on September 3-15. Walt Jaap of the
Florida Marine Research Institute in Saint Petersburg is the principal
investigator for the first scientific project in the Tortugas. His
project will focus on the biological characterization of the Tortugas
Bank and adjacent areas. Dr. Japp will also pilot the DeepWorker
2000 submersible for his project.

The second scientific project
in the Tortugas will be led by
Dr. Erich Mueller of Mote
Marine Laboratory in
Summerland Key, Florida.
Dr. Mueller will also act as

A SPECIAL PLACE both principal investigator

E and DeepWorker pilot for his
project, which will
investigate potential coral
diseases on the deep reef
tract in the Tortugas region.
The health of these reefs is

CORAL DISEASE affected by water quality in
the Gulf of Mexico. We now
know from extensive drifter
studies that water travels
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from the Gulf of Mexico off
the coast of southwest
Florida to the reefs of the
Florida Keys and the
Tortugas. We are concerned
that nutrient-rich waters
produced during flood
episodes on the
Caloosahatchee River of
southwest Florida and the
Mississippi River will

™ periodically threaten the
coral reefs of the Florida
Keys National Marine
Sanctuary. These reefs
normally thrive in a low-
nutrient, oligotrophic
environment. When nutrient-
rich waters reach the coral
reefs, they can become

. overgrown with algae, which
Instead of scraping algae from the  hrives in nutrient-rich

surface of dead corals and reef conditions. This algae can

Sparisoma viride, use powerful jaws trom reaching the coral

to gouge out the algae growing colonies and can eventually
below the structure's surface. They -5.,se the death of these reef-

generally forage on upper and lower building (hermatypic) corals.
reef slopes in depths from five to 75
feet. (Reef Fish Behavior, Ned

DelLoach.) (Photo courtesy of I/Ihe_FIorSida P;eys N_attioE_al
FKNMS) arine Sanctuary is taking

an active role in the South
Florida Ecosystem Restoration Program and hopes to be the
downstream recipient of the ecosystem's fresh water in the
appropriate gquality, quantity, and timing. Nearshore water quality
problems in the Florida Keys are an additional threat to the
nearshore patch reef communities. Enterococci counts, -- an
indicator of pollution from human sewage, -- have been reported at
alarming levels on several Keys' beaches during the past year.
Steps are finally being taken to stem the tide of nearshore sewage
loading in the Keys. Key West is upgrading its central sewage plant
to include advanced wastewater treatment and deep well injection.
In Key Largo, the Florida Keys Aqueduct Authority has negotiated a
contract with Ogden Systems to sewer Key Largo and to treat the
sewage to advanced wastewater treatment standards with deep
well injection. Unfortunately, the contract may be determined to be
null and void, because opponents of central sewage have pointed
out to the State's Attorney that Florida Sunshine Laws may have
been violated during the evaluation phase of the project (these laws
protect the public’s right of access to governmental meetings and

CORAL SPAWNING

MARITIME HISTORY
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records). The Florida Keys have come to a crossroads where
nearshore water-quality issues need to be dealt with in a timely and
effective manner. Central sewage with sound infrastructure,
including lines that do not leak and plants that remove both
pathogens and nutrients, is needed sooner rather than later.

The Florida Keys National
Maine Sanctuary Water
Quality Protection program
has a significant research
and monitoring component.
This includes coral research,
seagrass research, and coral

monitoring, and is currently  \jated pairs of French angelfish,
funded by the U.S. Pomacanthus paru, live in large
Environmental Protection territories spanning a broad range
Agency. The monitoring of depths, where they feed on
conducted by the EPA is sponges and, to a lesser extent,
closely integrated with the gorgonian polyps and algae.

rest of the scientific Juveniles act as cleaners until about
monitoring that occurs in the three inches in length. (Reef Fish
sanctuary. The sanctuary’s  Behavior, Ned DeLoach.) (Photo

overall monitoring strategy courtesy of FKNMS)
currently is concentrated in

the no-take zones, and is conducted on three different levels. Level
1 monitoring investigates coral reef ecosystem function and is
designed to monitor changes in structure and function in the largest
zones: the Western Sambos Ecological Reserve, Eastern Sambo
Research Only Area, and Carysfort Sanctuary Preservation Area.
Level 2 monitoring involves ecosystem structure and human
activities. The EPA Water Quality Protection Program monitoring
falls under Level 2. The objective of Level 2 monitoring is to study
changes in ecosystem structure and human use due to closure. This
includes the prohibition of consumptive activities in the Sanctuary
Preservation Areas and the prohibition of entry in the Research Only
Areas. Level 3 monitoring involves monitoring overall ecosystem
health through the efforts of sanctuary volunteers. This work occurs
throughout the sanctuary in the no-take zones and in selected
reference sites.

The third scientific project in the Tortugas region has both a
research and education component. Laddie Akins, Director of the
Reef Environmental Education Foundation (REEF), will be piloting
the DeepWorker submersible to survey fish populations in the deep
reef environment in both the Upper Keys, near the Carysfort
Sanctuary Preservation Area, and in the Tortugas at Sherwood
Forest. A modified REEF roving-diver fish-count technique will
provide the Florida Keys National Marine Sanctuary with invaluable
fish population data in both areas.
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The second leg of the SSE
2000 mission, which will take
place from September 17-21,
will focus on the Florida Keys
National Marine Sanctuary
' Upper Region near Key
Largo. I, Lieutenant
Commander Dave Savage,
Upper Region Manager of the
Florida Keys National Marine
Sanctuary, am the principal
investigator for a project in
the Upper Keys that will
explore and document
biological and cultural data
on artificial reefs in the
sanctuary. The video
documentation on these
ships, which are intentionally
sunk to provide a haven for
Artificial reefs created by lighthouse scuba divers away from the
towers, such as this one at natural reefs, will be
Carysfort Reef, as well as accomplished this year using
shipwrecks and navigational a remotely operated vehicle
markers, offer shadows and shelter (ROV). In subsequent years

for predators and prey alike. (Photo of the five-year SSE

crourtesy of FKNMS) program, we hope to use the
DeepWorker 2000

submersible to follow up on the baseline observations that we will
gather this year. | am slated to be the submersible pilot for the
artificial reef project if the operation is deemed to fall within
acceptable safety parameters.

The use of artificial reefs as a management tool is very
controversial. | hope to obtain monitoring data over the next five
years that will help the sanctuary make informed management
decisions about the continued use of artificial reefs in an attempt to
alleviate human pressure on the natural reefs. The U.S. Navy
Maritime Administration ship Spiegel Grove is slated to be scuttled
as an artificial reef in the sanctuary off of Key Largo in December
2000. The Spiegel Grove, which measures 510 feet, will be the
largest artificial reef in the country accessible to scuba divers.

Other potential research projects in the Upper Keys include deep
reef monitoring of coral health off of Carysfort Reef, and queen
conch spawning aggregation studies off of the deep reef near
Molasses Reef. Dr. Phil Dustin of the Cousteau Society is the
principal investigator for the coral health study off of Carysfort, and
Bob Glazer of the Florida Marine Research Institute is the principal
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investigator for the queen conch study. Florida Keys National
Marine Sanctuary Education Coordinator Mary Tagliareni and | will
be the submersible pilots for these projects.
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Florida Keys National Marine Sanctuary

MARITIME HISTORY The Florida Keys National Marine Sanctuary protects an area of over
3600 square miles (2800 square nautical miles) of submerged lands
and waters surrounding the Florida Keys. It includes parts of Florida
Bay, the southwest continental shelf, the corals of the Florida Reef
Tract that parallel the seaward edge of the Florida Keys, the Keys
themselves, and the Straits of Florida. Sanctuary waters range from
an average depth of four feet in Florida Bay to 2000 feet. Depth of
the reef tract averages about 50 feet. The submerged lands of the
sanctuary are part of a plateau of marine sediments that includes
all of Florida and its adjacent continental shelves. The outer edge of
the reef tract is subject to open tidal exchange of warm, clear
waters of the Florida Straits that are low in nutrients and conducive
to reef development. These coral reefs are intimately linked to a
marine ecosystem that supports one of the most unique and diverse
assemblages of plants and animals in North America. Cultural
resources are also contained within the sanctuary. The proximity of
coral reefs to centuries old shipping routes has resulted in a high
concentration of shipwrecks and an abundance of artifacts.

Reference Maps
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The Florida Keys National Marine Sanctuary has created an
interactive map of the sanctuary and surrounding areas. From this
map, you can access information about individual Sanctuary
Preservation Areas or other particular zones, their location,
regulations, as well as current research efforts being conducted
there. Click on the above map to visit this reference page.
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The two maps above link to Web pages containing the results of a
seven-year cooperative effort between the National Ocean Service
and the Florida Marine Research Institute (of the Florida Fish and
Wildlife Conservation Commission of Environmental Protection) to
map the types and extent of benthic (bottom) habitats within the
Florida Keys. The top map offers benthic information according to
Sanctuary Protected Areas; the bottom according to reference tiles.
Click on the benthic map of your choice for more information. (To
learn more about the Benthic Habitats of the Florida Keys mapping
project contact Steve Rohmann at the NOS Special Projects

Office.)
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The Florida Keys - A Very
Special Place

James Fryer

Director, The Nature Conservancy of the
Florida Keys and

Member, Florida Keys National Marine
Sanctuary Advisory Council

Webster's New World Dictionary defines a

"sanctuary" as, "a place set aside for worship; a James Fryer
place of refuge or protection; a reservation

where animals or birds are sheltered for breeding purposes.”

Clearly, a sanctuary is a very special place. In the Florida Keys,
there is a place where the term sanctuary means all this and much,
much more.

The Florida Keys is an archipelago of thousands of limestone islands
that stretch in a crescent-shaped arc from the Everglades, at the
southern tip of Florida, over 100 miles into warm, clear tropical
waters. A visitor to the Keys may be immediately taken by their
simple beauty. But beneath that simple beauty is a complex and
sometimes mysterious ecosystem that has national significance for
its biological and cultural resources. It ranks with our most
treasured natural heritage sites.

The Florida Keys is a place
where minute plankton-scale
events are juxtaposed with
large-scale processes that
affect the entire planet. The
Keys are located at the
confluence of the Florida
current and the Antilles
current where they join to
form the Gulf Stream, the
mightiest flow of water on
the planet. This flow of water
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not only helps to seed the
Keys reef tract with tiny
larvae to perpetuate the local
ecosystem, but also plays a
critical role in regulating
planetary climate. The Keys
are also connected to the
Everglades, the Gulf of
Mexico, the Caribbean, and
the Atlantic Ocean through
biological, chemical, and physical processes. It is a crossroads and
transition zone where both tropical and subtropical flora and fauna
are found.

Sea anemones are well known in
aquariums for their association with
the clown fish, a Pacific species. In
the Florida Keys, anemones may be
associated with cleaner shrimp,
anemone shrimp, banded clinging
crabs, and diamond blennies.
(Photo courtesy of Mike
White/FKNMS)

It is also a place where tropical storms and major hurricanes both
wreak havoc and bring renewal and rejuvenation, rearranging giant
coral boulders and changing coastlines to make room for new
growth. Within hours, days of calm and glassy seas can turn wild
with lightning, waterspouts and waves. Then, just as quickly, it will
be sunny and calm again.

The Florida Keys is a place
where, for eons, soft and
stony corals have built
massive and complex reefs
structures that now harbor
hundreds of species of
dolphin, manatees, tropical
fish, and invertebrates. Vast
seagrass meadows provide
food and nursing grounds for
many of the rich diversity of
species that live their adult
lives on the coral reefs.
There are places in the Keys
where groupers and
snappers, and other reef
animals, come together to
form great spawning
aggregations, dancing a
great dance that, almost against all odds, culminates the cycle of
life and perpetuates future generations.

Hermit Crabs find homes for their
soft bodies in seashells. When the
crab outgrows its home, it must
seek a larger shell, and may even
fight with other hermits to gain
access to this essential shelter.
(Photo courtesy of FKNMS)

The Florida Keys is a place where tiny neon gobies go about their
daily business setting up "cleaning stations" where large "client”
fish line up to await their turn for the gobies to clean them of
parasites. An observant diver may happen across such a cleaning
station, where giant barracuda and other large fish line up awaiting
their turn as if lined up at the local car wash.
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The Florida Keys is a place where fishermen have plied the waters
for generations, bringing in a large portion of Florida's fish landings,
and making a critical contribution to both the state and national
economies. It is a place that for centuries has been located at a
critical crossroads for shipping. Hundreds of shipwrecks, some still
containing gold, silver, jewels, and other significant cultural
resources, have met their misfortune in the Keys. Some of these
wrecks have surrendered their secrets to make a few lucky
individuals fabulously wealthy, and to provide the rest of us with a
window into our historic heritage.

The Florida Keys is a place where nearly 90,000 people now live,
many of whose ancestors have called the Keys home for
generations. It is a place where, every year, more than 2.5 million
visitors flock to enjoy the warm climate and spectacular marine
resources. More than a million of them dive or snorkel on the coral
reefs, making the Keys' reefs the most visited in the world.

The Florida Keys is a place where this writer, after visiting many
times as a young man, was inspired to pursue a career in natural
resources conservation.

The Florida Keys is a place loved by many. It is also a place that,
like many of our most treasured natural heritage sites, is in danger
of being loved to death.

It is fortunate that a group of
remarkably dedicated
resource managers,
scientists, and other
professionals have devoted
= themselves to the
~ preservation and protection
= of the Florida Keys marine
- ecosystem. Known as the
staff of the Florida Keys
National Marine Sanctuary,
Canoeing and kayaking are this group works with local
excellent ways to explore the community members and
Florida Keys National Marine leaders, and local, state and
Sanctuary's mangrove federal governmental
communities. This quiet mode of agencies, to preserve this
travel allows paddlers to observe place that means so much to
wildlife with minimal disturbance, so many. The stakes are
and is fueled only by elbow grease! tremendous. It is not an easy
(Photo courtesy of FKNMS) task, as there are daunting
challenges at work in such a
complex environment. But thank God that they do what they do.
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They are making a critical difference that will benefit not only those
now living in the Keys, but future generations as well.
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CORAL DISEASE

Coral Diseases of the Lower
Florida Keys

Lauri MacLaughlin, Resource Manager
Florida Keys National Marine Sanctuary, Lower Region

Coral Diseases

A coral disease is defined as
any impairment of the
organism'’s vital bodily
functions or systems,
including interruption,
cessation, proliferation or
other malfunction,
originating from either biotic
or abiotic sources. Diseases
of corals and other reef

organisms may be increasing :
as global and local ecological Black-band disease, a complex of

changes occur, and, cyanobacteria and other micro-

therefore, may serve as organisms, is destroying the living

indicators of such changes.  tissue of this brain coral located at
Bird Key in the Dry Tortugas.

(Photo courtesy of Don DeMaria)
Coral growth rates range

from 10 centimeters per year for the branching corals (Acroporids),
to 1 centimeter per year for the brain and star boulder corals. Coral
disease mortality rates, under ideal conditions, can be as high as 1
centimeter per day for white plague disease, and 1 millimeter per
day for black-band disease. You can understand why scientists are
very concerned about the presence of diseases in coral reef
ecosystems when the disease rates for a single day challenge the
coral's annual growth rate.

Coral Diseases in the Florida Keys National Marine Sanctuary
Coral diseases were observed in the tropical western Atlantic such
as "black line disease" and "plague" and described as far back as
the early 1970s. Traditionally, scientific studies have focused on the
incidence of a single disease within a small geographic area.
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Scientists began to focus
. increased attention on coral
~ diseases in the Florida Keys
- National Marine Sanctuary
, ; B | % during the summer of 1995
CORAL SPAWNING , Mm% , y due to reports from the
: ' : = National Undersea Research
Center in Key Largo, and in
1996 due to reports from
Craig Quirolo at Reef Relief.
Both groups were concerned
that disease outbreaks were
occurring along the reefs at
alarming rates. A group of
scientific experts and
resource managers were
promptly called upon to
conduct a rapid assessment
of disease outbreaks in the
Lower Keys, including field
observations and collections.
Dr. Deborah L. Santavy of

This elliptical star coral, at Sand
Key Reef, is infected with a white
plague type Il pathogen. The yellow-
orange area is the remaining living
tissue not yet effected by the the U.S. Environmental
disease. (Photo courtesy of G.P. Protection Agency (EPA) was
Schmahl) involved in this work and her
research and monitoring in
the sanctuary continues today. While coral reefs are in decline
throughout the world, disease and bleaching appear to be among
the leading contributing factors in the Florida Keys.

MARITIME HISTORY

The objective of Dr. Santavy's survey is to use guantitative
assessment methods to characterize the distribution and frequency
of coral disease in the Lower Florida Keys. The EPA has conducted
research cruises each summer since 1997, sampling 36 sites on the
reefs between Key West and the Dry Tortugas. The study utilizes a
circular (10 meter radial arc) transect method developed by
Edmunds in 1991. Coral counts, diseased coral counts, and
bleached coral counts are recorded to determine the distribution
and frequency of disease. Data reveals 11 disease conditions
affecting 18 species of stony corals and sea fans. According to
research completed in 1998, the greatest incidence of disease and
bleaching was found on the Key West reefs, where approximately
22% of the corals were diseased and 26% were bleached.

The focus of the sanctuary's involvement in coral disease work
includes assessment, treatment, and ongoing monitoring. For
example, sanctuary staff supports the EPA disease cruises each
summer, and the sanctuary funded the development and
implementation of the Marine Ecosystem Events Response
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Assessment (MEERA) rapid-response program at Mote Marine Lab.

The MEERA program encourages the public to report unusual or
significant biological events that adversely affect marine organisms,
such as disease outbreaks, coral bleaching, fish kills, and algal
blooms (including red tides). These reports will help scientists and
resource managers coordinate the early detection and assessment
of such events by sending out response teams.

The sanctuary staff of Looe

Key National Marine

Sanctuary began monitoring

a severe outbreak of black-

band disease on the

sanctuary'’s fore reef in 1986.

Harold Hudson of the U.S.

PHOTO GALLERY Geological Survey initiated
an experimental treatment
program in 1987. He
removed the black band, Harold Hudson, FKNMS Coral Reef
which appears as the Restoration Biologist, is seen
interface between live tissue aspirating the black band from the
and dead skeleton, with a surface of a brain coral using a
vacuum technique that used vacuum operated apparatus of his
air to lift the black band of own design. (Photo courtesy of
disease off the surface of the FKNMS)
coral skeleton. As some
microscopic filaments inevitably remained, he discovered that
applying modeling clay (by pressing it into the coral skeleton) would
successfully smother the unseen pathogen. Today, this work
continues, as severe outbreaks were observed again in 1995, 1996
and 1999. Monitoring to determine the success of treatment is
under way.

BIOCRAFH

WEATHER

Coral Bleaching Coral colonies among the coral reef appear in a
variety of colors due to the presence of a microscopic algae that
lives within their tissues. Through the process of photosynthesis,
the algae provide oxygen that fuels respiration in the coral.
Likewise, the coral produces carbon dioxide that is utilized by the
algae. The two work cooperatively in a beneficial relationship,

which is described as "symbiotic,” to maximize growth.

Coral bleaching is described as the loss of symbiotic algae or algal
pigments from the coral tissues (gastrodermal cells), which results
in the appearance of the white coral skeleton through the
translucent coral tissue. The corals appear white, as though it has
"snowed" on the reef, and tissue loss may occur if the condition
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persists for a period of time.
Coral bleaching is a
generalized stress response
to extremes of temperature,
salinity, ultraviolet radiation,
changes in the level or
quality of light,
sedimentation and turbidity,
and possibly, carbon dioxide
increases. In the
Mediterranean, scientists
have isolated a Vibrio
bacterium that causes

E:.‘?‘w-l bleaching. B_y dgfinitior),
coral bleaching is considered

a diseased condition of

This star coral has lost its symbiotic
corals.

algae, giving it a white appearance.

Coral can survive for a short time

without this algae, but if they Coral bleaching observations

remain expelled for an extended have been recorded and

period of time, the coral will die. monitored by the Keys

(Photo courtesy of FKNMS) sanctuary staff since a

severe bleaching event in

1988. Sanctuary Manager Billy Causey has documented coral
bleaching events at Looe Key in September 1990, and throughout
the Keys in 1998. These periods were characterized by doldrum,
lake-like conditions resulting in warm water temperatures, as high
as 93°F, along the reef tract. During the 1990 event at Looe Key,
the staff conducted surveys and collected bleaching data. A range
of 75%to